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ten miles in the CHANNEL. 


To the PUBLIC K. 


HE following Account of the Going of my PockET CHRRONOMETER, 
for thirteen months, was laid by the AsTRONOMER ROYAL be- 
fore the BOARD of LONGITUDE at their laſt meeting, and is now publiſhed 
by their permiſſion. | 0 1 


The greateſt Error in this period of thirteen months was 2. 32, 2 of time; 


that is, little more than 38 miles of Longitude at the Equator, or about 2 

miles at the Entrance of the CHANNEL of ENGLAND : But in the laſt ezght 
months the extreme Difference in the Daily Rates does not amount to oe 
minute of time, that is teen miles of Longitude at the Equator, or about 


The greateſt difference from mean time in any one day never amounted to 


Pour ſeconds of time, or one mile, which is determining the Longitude dail 


to as great preciſion as the Latitude can in general be determined, and probably 
nearer than the fime can by any means be found at ſea; and it ought to be 
obſerved, that during the whole period of thirteen months there were only 


four days in which the daily difference amounted to THREE ſeconds per day : 


ſio that this machine, in its preſent improved ſtate, is well adapted to ſhew the 
effect of currents, and to determine with great exactneſs the run of a ſhip, 
from day to day. 9 7 


The CHRONOMETER is better adapted for determining the relative LoN- 


; GITUDE of Places, by a compariſon with the Longitude of thoſe which have 
been determined by a ſeries of Aſtronomical Obſervations on ſhore, than 
any other method which can be practiſed at fea, the whole accumulated 


error of the CHRONOMETER in th:rfeen months being not greater than the 
difference which two obſervations of the moon are liable to even on the ſame 


day: and although the Lunar Obſervations of Longitude are extremely uſeful 
in determining diſtant poſitions, and the inſtruments for making theſe obſer- 


vations leſs expoſed to accident than machines for meaſuring time, yet Lunar 
Obſervations cannot be depended upon for determining the reciprocal poſi- 


tions of places which are not remote from each other. 


I have added the certificates of Mr. George Wichell, the Mathematical 


Maſter of the Royal Academy at Portſmouth ; of Mr. John Bradley, the 


Mathematical Uſher of the ſame Academy; and of Mr. J. Hellins, to ſhew | 


that the Longitude of places at land may be determined with very great 
exactneſs by the means of my CHRONOMETERS, as they are capable of 


bearing much motion, either on horſeback or in a poſt-chaiſe, without being 
able to have their rate of going altered thereby. The difference of Meri- 
dians between the Royal Obſervatory at Greenwich and Portſmouth by the 
Chronometer, FF „ 


ft April, 2774, 4.25,9ũ«x Mean Ext. Dir. 
24th — 4.28 4 1 Io 
29th May, 1775, 4.26 


— 


ä . *r 
| 3113.19, '4+26,65 0.2,05 
ef Menne per different Afronemical Obſervations Arad. to 438, 


a . 
2 bias *d, 


4”) 

The PUBLI1CK having now before them the account of the going of my 
CuRONOMETER at the Roya Obſervatory at GREENWICH, I ſhall only add 
my acknowledgements for the Favours I have received from THAT PUBLICK 


through the Board of Longitude, who, at divers times, have advanced me 
certain ſums ; without this aſſiſtance I could not have proſecuted thoſe 


experiments, by which my labours, during almoſt ſcvent:en years that I 


have applied myſelf to the accompliſhment of this Macnine, are at laſt 
happily brought to effect, in producing a Pocket-Watch which is nearer ful- 
filling the utmoſt Defiderata for determining the LonGITUDE at SEA than 


any other 7ime- Piece which has yet undergone trial; and if it pleaſe God 


to prolong my lite, I hope in a ſhort time to produce a CHRONOMETER ſtill 
more perfect; as I perſuade myſelf I have now found means to apply the 
correction for heat and cold in ſuch a manner as will ſurmount the only ob- 


ſtacle, which I know of, that could prevent a CHRONOMETER . Pefſectiy 


adjuſted in all Pœſtions. 
I cannot cloſe this addreſs without expreſſing my grateful ul of the 


obligations I am under to William M Guire, Eſq; by whoſe generous aſ- 


ſiſtance, in the loan of a conſiderable ſum of money, I was enabled to pro- 


ſecute my labours, and to recommend myſelf to the attention of the Board 


of Longitude. 5 | 
3 JOHN ARNOLD. 
No. 2, Adam- Street, ApzLP RI, — Ft | 
20th April, 1780. 


x + The following 1s the ſtatement of what I 3 received at divers times from the Boarp of 
R ix. 


Before 1779, at different times 700 
Delivered by Order of the Board of Longitude. 


x Box Time- Keeper for Admiral Harland i in 1770 - £03; 
x ditto for Captain Cooke OG n 

2 ditto for Captain Furneaux * 0 - 126 
1 ditto for Captain Luttwidge - 6 


63 | 
1 Pocket Watch for the Hon, Captain Phipps (now Lord a Malgrave)/ 378 


322 
1779 can received e - > . - 500 
kes 
1780 The Board of Longitude have been pleaſed to oder u me a further aum of 200 
But this laſt ſum I have not yet received. — 
Total £ 1022 


All which ſums, if T am fortunate enou gh to obtain the Parhamentary Reward for the Diſcovery © 
a the Sn ola are to be deducted therefrom, | 
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at Greenwich, atteſted by Mr. Hellins., 


8. Auguſt — , 55 
The mean daily rate in February 1779 was - 0, 30 September + 0,44. k 
March | — 1,37 October + 0,38 1 

April — 1,38 November + 0,04 

May „ 1,34 December — 0,50 

June — 1,47 er, —0, 68 

July i: — 0,31 Februar — , 60 


17 „April 18. 
774, Ap Time per Mr. Arnold's Watch. 


ba Mew 2h eo ys gas. 


ber NT OR 1.23. © F. . 
ie: , 124. 0 
3.19.59 25 © oh ES J 1.25. O 
3.20. 59K N 1 0 1. 26. 0 
y A 
Mean 3.19.28, Mean - - 1.24.30 
Clock too faſt — 10,25 Watch too ſlow for mean time + 1.3 35 
Syd. time 3.19.18, Mean time at Greenwich 1.26 2,05 | 
A. R. G 1 3-99: I — Ditto at Portſmouth _— 1 
App. time P. M. 1 Diff. of Meridians 6 4.2 5,95 per Watch. 
ie of time — 1.26 +4 True diff. of Meridians 4.24 to 4-20 4 
en ee, per different obſervations _ e 1 
Mean time 1.21.3 l at Portſmouth, 5 „„ AY 
5 (Signed) G. WITCHELL. 
(Signed) w. BAYLY. _ 
1774s April 24th. | Ds | "1 
Time per Clock in the Obſervatory | Time per Watch. | 
0.55. © 10.48.29 A. M. 
Clock too faſt —11 „ Watch too ſlow 71.43 
Syd. time 0.54449 |: | Mean time at Greenwich 10. 50.12 
A. R. O TS =; Ditto at Portſmouth 10.45.44 
App. time 10.47.45 Mop Diff, of Meridians . 4.28 
Eq. of time —2. 1 1 e | 
- — | (Signed) G. WITCHELL. |; 
: Mean timo 10.45.44 at Portſmouth. . wy JOHN BRADLEY 
© > 28th May, at 1 th 17 per Watch, A, M. Watch t too low * the Meridian of | 
Greenwich 7“. g 
# HELLINS. | 


1 30 88 NY that; a Pocket Watch X Mr. J 8 1 hes barn 1 ; 


with the Obſervatory Clock at Portſmouth; and makes the Difference of Longitude {| 


between Portſmouth and Greenwich 4 26“, having been compared the ar before 4 


lig 29, 177. uy JOHN BRADLEY. 
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he Going of the Chronometer 


from Day to Day in different 
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10,25 Vertical Poſition, Hour 12 higheſt. 
0,35 Vertical Poſition, Hour 3 higheſt. 
8585 Vertical Poſition, Hour 6 higheſt. 


0,29 Vertical Poſition, Hour 9 higheſt. 


| 2,83 Horizontal Poſition, Face downwards 


[3,72 Horizontal Poſition, Face upwards. 
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Daily 
Rate of 
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7 D. [jroro ©, | Da | erm | Can Ta 
4 Day of the | Rate of "WE ln he | Total | Ei 
= ay of the Chro- Loſs of Voſs of wird | * bed 55. Lots or (Pires | Cho 
B44 4 In ditto. meter. Nile the Chro- di tto Loſs of 12 

13 : 10meter, | | ditto. ſnometer. | 7 | ditto. | 
1779. . Go 5 8. 4 ws Lach 8. 5 * 1770. 1 8. M. 8. M. Is 
March 1] 1, 86 0. 1,86 ©. 0,31] 0. 1,6 | Th April 1 . 0.41, 23 o. 9,30 = 
- + « 2| 0,800. 2,06] o. 0,62] 0. 20 [F. 2] 24,59} 0.43,82] o. 9,61 
* e 97,85 O. 3551 O. 0,93 0. 2,0 Sa is 3 575 O. 45,57 De 9,97 
. » 4 i I,72] O. $,23} O. 1,24} O. 4,0 | Su . 4 I,42 0.40,99 0.10,2<] © 
— - 5 0,23] O. 5,46] O. 1,55] o. 379 8 5 2, 39 0, 49, 38 0. 10, 5 
. 6] 1,34} 0. 6,800 ©. 1,86] O. 4,9 || Tu , . 6] 1,72 0.51,10| 0.10,85] o. 
| : | | | 7 | 
3 Sh 1,07] o. 7,87] o. 2,17] 0. 5, | Y-. 71,69 0.52,79 913,08 o. 
5 Wn 8 | O. 8,73 O. 2,48 O. 6,2 Th 2 « 8 "243 0. 54,22 o. 11,47 
: , 9| ©. 9,930. 2-79} 0. 71 | F 9]. -- x 65 o. 55,87 o. 11,780 o. 
. " 5,580 10,48] O. 3.100 o. 7,4 j| Sa . 10 1,44] 0.57,31] 0.12,09] 0.4 
F ol _ 1,33] 0.11, 81 O. 3,410 O. 8,4 SCC 11 5 30 0.89.69 0. 12, 40 
E >. F 0,22] O. 12,03 ©. 3,72] ©. 8.34 M-;, 12 1,44] 1. 1,13 0.12, 1 
Sa : 13 2,07 o. 14, 10 ©. 493 0.10,1 || Ta „ 1,24] I. 2,37 0.13,02| 
8 .. . 14 og Kae 9c 4341 9-10.34 #7" > 144 1,260 1. 3,63] 0. 13,33 
FR ** 1554 ee 405} 0.11.6 | Th ad RE Ce 15 1,31] 1, 494 0.13,64| 
Te . « . 16] 1,38 0.17,60] 0. 4,96] 0.12,6 F . 16] 4.12 1. 8,06| 0.1 
vhich 1. | 5 | =] -Þ = ans Ret 
WF - - + 17] 3,04. 0.20,64| O. $27] 0-15,4 Sa 244 2.87] 1. 10,0 l 9:14,26 
ourtb Th of | 2 9³ 7 1 
Th 18] 0,83] 0. 27,470. 5,580 0.15, | S 148] 2,82 1. 73,780 0-14,57] 
: Fi 18 9,99 0.22,46| 0. 5589.0. 16, | 4 . . . 19] 1,91] 1.15, 66 O. 14,88 
„„ - 2] tg1 023890. 6a006|T . - g 1.17,44 0:15.29 
hi J 1,70 o. 25,53 ©. 6,5 10. 0.19%) | Y/ : . . 21þ 1,97 1.19, 410 0.18, 50 
m1 3 151 18,210 0. 26,74 0. 6,824. 0. 10, | T9 22 2,20 T.21,61 0. 15,81 
1 Tu 10 23] 2, 15 0.28, 89 o. 1,13] 0. 20,8 | F 9 23] 1,28] 1.22, 89 0.16, 12 
| ** 24] Watch went down, having been Sa. 24] 1,84] 1.24, 730 0.16,43] 1 
{ Th . + + 25] forgot to be wound up. UW $ . 25 1, 8c 1.96,23] 0.16,74 
F WEE 26] —1,17] 0.30,06 O. 7,44] ©. 0 M 26] 2,09] 1.28,32] 0.17,05 
8a 27] 2,06} 0.32,12] 0. 7,75] 0-244 | Tu . 27] 2,230 1.30,z5| o. 1, 36 
9 1 7 | 2, 10 0.34,22] O. 8, O6. O. 26, 2 „ 28 2,72] 1. 33,27 0.17, 67 
. a 3 ! Wy, | | | - | | 
Sf 29] 99 036,21] o. 8,37] 0.27,8 | Th, , . 29] 1,33 13460 0.17,98| 1.16 
| 7 + + 0] 212] 0.3835) 0 8,680.29, F.. 30 ada e6ad ain rf 
A 3 1,51 o. 30,84 O. 8,99] 0. 30,8 | . 4 -Y 


ETD TT Tb. | a7 [is nu ME 
Fa- ieee rgb r Feber. Pap ofthe che rope | pak, [tres = 
© Jnometer. Gitte. OO | nometer. ditto, I a 1 
e. M. s. M. s. N. s. | -1779. S. N. 8. N. s. M. s 
U May 1 — 1,53 1.37,97| 0.18,60| 1.19, 4 | Tu june 1| — 1,0 2.20,05| 0,28,21] 1.51, 8. 5 
l | 1,81] 1.39,78] 0. 18,9 1 1.20, 9 3 . 2| 2,08] 2.22, 130 o. 28, 52 1:53, 6 5 
3 1.17] 1.40, 95 0. 19,2 1.21, | Th « 23 2,32 2.24, 45 O. 28,83] 1.55, 6 Y 
ll. « of 2250 1.4351 0. 19,53 1.24, o | F . « » 4} 214] 2.26, 59 0.2, 14 1:57, 4 
_ 5 ne 1. 45,63 0. 19,84 1.25, 8 „„ 5-4 20ah-na8,25 0. 29,45 1.58, 8 
N . 6} ©,53] 1.46, 16 0.20,15| 1.26, o [Se . G6 1,70] 2.29,93| 0.29, 76 2. o, 2 
"ID 72, 45 1.48,01 0. 20,40 1.28, 1 „„ 2,30 2.32, 32 o. 30,0% 2. 2, 2 
81,34 1.49,94| 0. 20,7] 1.29, 2 | Tu . 8] 2, 16 2.34, 48] 0.30, 380 2. 4, 1 
„ "ee 9 e 0. 21,08] 1.29, 7 wu 6.0 2,10] 2.30,04| o. 30, 60 2. 5, 9 
3 10 1,64] 1.52, 42] 0. 21,30 1.31, 0 [ Th . 10] 2,16] 2.38, 80 o. 31, 000 2. 7, 8 
„11 1,09] 1. 54,11 o. 21,70 1.32, 4 F 1 2,160 2.40, 96 0. 31, 31] 2. 9, 6 
12 O38] 1.54, 49 0.22, 01 1.32, 5 | Sa 212] 2,16 2.4312 0.31, 62 2.11, 5 
FRA 13Þ 1,410 1.55,90| 0.22,32 1.33, 6 Su „„ „ 1 *- 05} 244417 0.31,93 2.12, 2 
© i: 243 - Gi 1. 56,00 0.22, 630 1.33, 5 M1 14] 1,50] 2.45,67| 0.32524 2.13, 4 
15 1,40 1.5, 49 0. 22,94 1.34, 5 Z. 15 2565 2.48, 32 0.32, 55 215, 8 
8 16 0,22] 1.5771 0. 23,2 5 1.34, 5 | e bh 1,02] 2.49, 34| 0.32, 80 2.16, 5 
33 17 1,08] 1. 58,79] 0.23556 1.35, 275 17] 1,69 2.51, 03 o. 33, 17 2.17), 9 
18 5,74 1.59,53] 023,87] 1.35, 7 F. + 18] oi} 2.51,74] 33,48 2.18, 3 
„19 5,54, 2. o, o)] o. 24,180 1. 35,89 || Sa * « 19 0,96 2.52, 70 o. 33,0 2.18, 9 
N 200 8583 2. 0,90} o. 24,49 1. 36,41 1 eee, 2.52,89] 0.34, 100 2.18, 8 
q >» 2. 1,460 o. 24, 80] 1.36,66 | 4 . . 21] + 0,11 2.52,98] 0.34,41] 2.18, 4 
| - . | 2. 3,26 0.25, 1101.38, I Tu «© 22 — 1,57] 2-54,35 0.34972] 2.1, 6 
1 2. 3,96 025,42 1.38, 5 mu 23] © 1957] 2.55792 35,03 2-20, 9 
f _— 2. 6,01] 0. 25,73 1:40, 3 75 24 1,57] 2.57549] 0.355,34 222. 1 
1 * 2. 8,01] O. 26,04 1. 42, © ; * 25] 1,57] 2:59,06| 0.35,bs] 2-23, 4 
| * » 2. 9,64 0. 26,35 1.43, 3 Sa . 1,57 3. 0, 63 | 0.35,90] 2.24, 7 
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